Structure and tautomerism of the neutral and monoanionic forms of 2-thiouracil, 2,4-dithiouracil, their nucleosides, and some related derivatives.
Ultraviolet and infrared spectrophotometric techniques have been utilized to demonstrate that the monoanionic form of 2-thiouracil in aqueous medium consists of an equilibrium mixture of two tautomeric monoanions, one due to dissociation of the N1 proton, the other to dissociation of the N3 proton, in the approximate ratio 1:1. In contrast to 2,4-diketopyrimidines, and 4-thiouracil, where monoanion formation involves charge delocalization, the two tautomeric monoanions of 2-thiouracil appear to have the charge localized on the O4 position. The neutral forms of 2,4-dithiouracil and 2,4-dithiouridine are in the dithione form in both aqueous and non-aqueous media. The monoanionic form of 2,4-dithiouracil consists of a mixture of two tautomeric monoanions, the predominant one of which is that with the proton on the ring N3, and with charge delocalization on both isomeric monoanions. Such charge delocalization is also present in the monoanion of 2,4-dithiouridine. For the reference compound 2-methylthiopyrimidone-4, the dominant, virtually exclusive, form in chloroform is that with the hydrogen localized on the ring N3, whereas in aqueous medium there is a 1:1 equilibrium mixture of two neutral tautomeric forms, one with the hydrogen on N3, the other with the hydrogen on N1.